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INTRODUCTION 

Agriculture  is  undergoing  extensive  change  in  an  effort  to  incorporate 
effectively  within  its  framework  recent  technological  developments  applicable 
to  it.     This  is  especially  true  in  this  country. 

Maladjustments  often  initiated  by  the  widespread  adoption  of  new  tech- 
niques may  not  be  removed  easily *  either  by  an  automatic  functioning  of  t  he 
economy  as  a  whole  or  by  programs  and  policies  established  by  public  agencies 
for  the  exnress  purpose  of  correcting  them.    Under  such  circumstances  a  greater 
than  usual  number  of  persons  come  to  regard  technology  with  skepticism;  they 
doubt  that  technology  contributes  to  the  well-being  of  the  general  population. 
They  brand  it  a  "demon"  and  make  it  the  scapegoat  for  a  great  many,  if  not  all, 
of  our  economic  and  social  ills.    Net  all  people  accept  this  point  of  view,  how- 
ever, and  some  who  do  not.,  look  upon  technology  with  great  optimism.     Thoy  mini- 
mise the  maladjustments  that  may  follow  the  general  adoption  of  new  techniques 
and  hold  to  the  opinion  that  technology  always  contributes  to  the  general  wel- 
fare.   It  is  sufficient  to  say  hero  that  neither  of  these  extreme  concepts  of 
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technology  is  complete  in  itself.    A  more  realistic  point  of  view  embraces  parts 
of  each,  but  not  one  tc  the  exclusion  of  the  -other. 

Of  the  recent  technological  developments  affecting  agriculture,  those  in 
the  field  of  farm  power  and  equipment  carry  with  them  social  and  economic  con- 
sequences rivaled  by  few*  if  any,  of  the  effects  of  other  developments.    To  be 
sure,  these  consequences  are  not  of  the  same  importance  in  each  of  the  geographic 
divisions  of  the  United  States.    In  the  North  Atlantic  Division*  of  which  Penn- 
sylvania is  a  part,  they  arc  of  less  importance  than  in  certain  other  areas,  but 
are  still  worthy  of  consideration  by  those  interested  in  the  problems  of  agri- 
culture.   With  respect  to  the  State  of  Pennsylvania  alone,  the  fact  that  the  mm- 
ber  of  tractors  on  farms  increased  from  33,513  in  1930  to  5A>7S6  in  1939  1/  indi- 
cates that  the  implications  deserve  more  than  minor  consideration.    Because  there 
were  f ew  data  available  concerning  the  detailed  use  of  power  on  Pennsylvania  farms 
a  farm— power  study  was  outlined  for  Pennsylvania  farms  during  the  summer  of  1939. 

The  principal  objectives  of  the  study  wore  to  observe  the  organization  cf 
farms  that  were  using  tractors  as  a  source  of  power j  to  ascertain  the  types  and 
sizes  of  tractors  used  on  farmsj  to  find  the  extent  to  which  tractors,  her  sos* 
and  other  sources  of  power  were  used  on  farms  during  the  course  of  t he  yearj  and 
to  study  adjustments  that  farmers  make  in  their  f  irm  organisations  following  an 
alteration  of  the  typo  of  power.   

Data  covering  the  farming  operations  for  the  calendar  year  1938  were  ob- 
tained for  individual  farms  by  survey  methods  during  the  months  :f  June  and  July. 
Sixty-two  farmers  located  in  four  areas- of  the  State  cooperated.    Ten  of  the 
farms  were  located  in  Chester  and  Montgomery  counties  (the  Southeastern  Area), 
19  in  Centre  County  (the  Central  Area),  17  in  Westmoreland  County  (the  South- 
western Area),  and  16  in  Crawford  and  Erie  counties  (the  Northwestern  Area). 
(See  map,  page  3»)    The  area  designations  do  not  refer  to  type— of -farming  areas 
within  the  State j  they  are  used  merely  for  the  purpose  of  facilitating  reference 
to  the  counties  that  were  included  in  the  study. 


1/  The  1930  figure  is  taken  from  the  1930  U.  S.  Censi 
Farm  Implement  News,  April  6,  1939. 
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DESCRIPTION  OF  THE  FARMS  AND  AREAS 
Southeastern  Area 

The  farms  of  the  cooperating  farmers  possessed  a  somewhat  broken  topo- 
graphy.   Of  the  cropland  -  land  occupied  by  field  crops,  fallowed,  or  idle  but  % 
not  abandoned  -  6  percent  was  level,  whereas  49  percent  was  gently  rolling  and 
45  percent  rolling. 

Soils  of  the  cropland  belonged  primarily  to  the  Cnester,  Penn,  and  Lons- 
dale series.    Clays  and  clay  loams  predominated  -  60  percent  of  the  cropland  soils 
being  of  these  kinds  -  whale  silt  loams  and  sandy  loams  each  made  up  £0  percent. 

The  10  farms  in  the  Southeastern  area  averaged  209  acres  in  size,  ranging 
from  106  to  409  acres.    Cropland  made  up  69  percent  of  the  total  farm  acreage, 

2  percent  represented  rotation  pasture,  4  percent  permanent  plowable  pasture, 
while  the  rest  -  £5  percent  -  was  non-tillable  and  miscellaneous  land,  that  is, 
land  used  for  permanent  non— plowable  pasture,  woodlots,  roads,  and  farmsteads. 
The  surveyed  farms  were  much  larger  than  the  average  farm  in  the  area.  The 
average  farm  comprised  48  acres  in  Montgomery  County  and  79  acres  in  Chester 
County  in  1935.    In  each  county  in  1930,  more  farms  were  between  50  and  99  acres 
in  size  than  between  any  other  size  limits  employed  by  the  census.    Further  evi- 
dence that  the  surveyed  farms  were  larger  than  most  farms  in  the  area  was  the 
fact  that  large  quantities  of  hired  labor  were  used  on  them.    Available  data  in- 
dicate that  6  of  the  10  tractor  farms  used  an  equivalent  of  39  months  cf  hired 
labor  during  the  year  in  addition  to  the  labor  of  the  operator. 

The  type  of  farming  prevailing  in  the  area  has  been  described  as  dairy 
and  poultry  2./.    The  data  collected  suggest  that  the  cooperating  farms  are 
representative  of  the  farms  in  these  counties.    A  picture  of  crop  and  livestock 
systems  on  the  surveyed  farms  in  the  four  areas  is  given  in  table  I. 

The  number  of  tractors  reported  on  farms  of  the  area  in  1939  was  4,142. 
When  compared  with  the  number  of  farms  reported  for  the  area  in  1935  it  is  ob- 
served that  there  was  one  tractor  for  approximately  every  two  farms. 

Central  Area 

Farms  included  in  the  study  were  located  in  the  Nittany,  Penn,  and  Brush 
Valleys,  or  their  extensions,  and  in  the  Bald  Eagle  Valley  that  marks  the  bound- 
ary between  the  Allegheny  Mountains  and  Plateau  Province  and  the  Appalachian 
Ridge  and  Valley  Section.    Approximately  25  percent  of  the  cropland  was  level, 
42  percent  was  gently  rolling,  32  percent  rolling,  and  1  percent  sharply  rollings 

The  cropland  soils  were  to  a  large  degree  Hagerstown  clay  and  clay  loams. 
These  soils  comprised  61  percent  of  the  total,  while  14  percent  was  silt  loaniSj  , 

3  percent  sandy  loams,  and  22  percent  gravelly. 


2/    Rauchenstein,  Emil,  and  '"'caver,  F.  P.    Types  of  Farming  in  Pennsylvania. 
Pa.  Agr.  Expt.  Sta.  Bui.  505,  65  pp.  State  College,  1934. 
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Table  1.  -  Average  acreage  of  different'  crops  and  numbers  of  livestock  per 
tractor  farm  in  each  of  four  areas  of  Pennsylvania,  1938 


Kind  of  Crop  or  Livestock 


Crops 

Corn  -  For  grain 

ror  silage 
Small  grain  Wheat 

Oats 

Barley ' 

Rye 

Buckwheat 

Soybeans  for  grain 

Iiay      -        Annual  - 

Soybean 
Oats 
Other  - 

Alfalfa 
Red  clover 
Timothy  &  clover 
Meadow 

Miscellaneous 

Orchard 
Cover  crops 

Truck  crops  -  Irish  potatoes 

Cabbage 
Miscellaneous 

Total  acres  of  crops 


Livestock 


Milk  cows 
Other  cattle 
Sows  and  gilts 
Breeding  sheep 
Poultry  - 

7/orkstock 


Laying  flock  2/ 
Other  poultry 
Mature 

Colts  1-year  and  over 
Colts  under  1-yoar 


Area 


South-  : 

South-  : 

North- 

eastern  : 

Central  : 

western  * 

we  stern 

Acres  : 

Acres  : 

Acres  : 

Acres 

27  : 

17  : 

12  : 

9 

10  : 

7  : 

k  • 

11 

29  : 

21  : 

lo  : 

7 

21  J 

17  : 

17 

a-  ( 

6  : 

1  ! 

2  : 

1 

—  : 

—  ! 

— 

-  ! 

-  : 

1/  s 

—  : 

—  J 

—  : 

:  8 
1 

2  J 

1  J 

1 

i  1 

!         -  i 

1  : 

.  — 

!  — 

8  : 

8  : 

:         12  : 

1/ 

{  2 

2  ! 

1 

:  U 

:        9  * 

18  : 

t  12 

!  9 

10  : 

1  j 

»  2 

:  1 

;  2 

:  11 

;  2 

9 

;  1 

l  2 

5  1 

;        1  : 

_  / 

1/ 

:  2 

:  1 

:        9  i 

1 

i  — 

:  1 

•  A 

!  K 

:  1/ 

:  1/ 

i  V 

!  137 

:  102 

:  88 

:  Number 

:  Number 

:  Number 

:  Number 

:  21 

:  13 

:  16 

:  21 

:  18 

i  10 

:  13 

:  13 

;  3 

3 

•  2 

:  1 

:  2 

:  5 

:  1 

:  580 

:  76 

:  219 

:  123 

:  1,805 

:  130 

:  329 

:  102 

I  2 

?  2.5 

:  1.5 

:  3 

:  0.3 

:  0.1 

:  0.1 

?  0.3 

:  0.1 

1/  Less  than  0.5  acres. 

2/  Numbers  as  of  Dec.  31,  1938  except  for  "other  poultry". 
2/lncludcs  all  types  of  poultry,  exclusive  of  the  mature  laying  flock,  that 
viero  raised  on  the  farm. 
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Average  size  of  the  19  farms  was  273  acres.    Forty-three  percent  of  the 
total  farm  acreage  was  cropland,  1  percent  was  rotation  pasture,  7  percent  per- 
manent plowable  pasture,  while  49  percent  was  non-tillable  and  miscellaneous. 
The  total  farm  acreage  was  distributed  among  the  different  land  uses  in  the  Tan- 
ner .indicated  because  2  of  the  19  farms  had  extensive  holdings  of  timberland  - 
one  embracing  679  acres  and  the  other  747  acres.    With  these  2  farms  excluded, 
the  average  size  of  the  remaining  17  farms  would  be  191  acres  and  the  distribu- 
tion of  this  acreage  among  the  four  land  use  classes  would  be  56  percent  to  crop- 
land, 1  percent  to  rotation  pasture,  9  percent  to  permanent  plowable  pasture,  and 
34  percent  to  non-tillable  and  miscellaneous.    Not  one  of  the  19  farms  was  so 
small  in  size  as  the  average  farm  in  C autre  Count;/  in  1955. 

The  average  size  of  all  farms  in  the  county  in  1935  was  116  acres.  Farms 
of  100  to  174  acres  were  more  numerous  in  1^50  than  \.ere  farms  of  any  other  size 
group.    Of  the  19  farms  studied,  12  fell  within  these  size  IL.dts.    The  1958 
labor  requirements  of  the  tractor  farms,  however,  further  suggested  that  they 
were  above  average  in  size.    Eleven  of  the  19  farmers  reported  that  an  average 
of  142-  months  of  hired  labor  were  used  on  the  farm  during  the  year. 

The  area  is; characterized  by  dairy  and  general  farming. 

In  1939  a  total  of  847  tractors  wore  on  farns  within  the  area.  This 
was  equivalent  to  about  1  tractor  for  every  2-f  f arras. 

Southwestern  Area 

The  17  farms  of  this  area  were  perhaps  more  rugged  in  topography  than  were 
these  of  any  of  the  other  areas  studied.    Seven  percent  of  the  cropland  was  level, 
while  58  percent  was  gently  rolling,  30  percent  rolling,  and  5  percent  sharply 
rolling. 

Cropland  soils  were  classified  as  49  percent  clays  and  clay  loams,  22 
percent  silt  loams,  28  percent  sandy  loams,  and  1  percent  gravelly. 

Farms  were  of  a  smaller  total  acreage  than  those  of  the  other  three 
regions  —  average  size  being  146  acres  -  but  each  farm  had  a  slightly  greater 
acreage  of  cropland  than  those  in  the  Northwestern  area.    Of  the  total  farm, 
acreage  66  percent  was  cropland,  while  15  percent  was  permanent  plowable  pasture, 
and  21  percent  non-tillable  and  miscellaneous.    The  farms,  nevertheless,  were 
larger  in  size  tlian  those  in  Westmoreland  County  as  a  whole.    Average  size  of  all 
farms  in  the  county  in  1955  was  76  acres  —  10  acres  under  the  smallest  of  the 
17  farms.    Distribution  of  ail  farms  of  the  county  in  1930  revealed  that  a 
greater  number  fell  within  the  size  group  of  50  to  99  acres  tuvsi  any  other  of  the 
size  groups  used.    The  labor  requirements  oi  tne  tractor  farms  indicate  furtner 
that  the  farms  were  above  average  in  size.    Twelve  of  the  farmers  indicated  that 
they  used  an  average  of  about  16  months  of  hired  monthly  labor,  some  hired  day 
labor,  and  their  own  labor  during  1958. 

Dairy  and  general  farming  are  the  important  types  of  farming  found  in 
the  area. 

The  concentration  of  tractors  was  less  than  in  either  the  Southeastern 
or  Central  Area,  being  1  tractor  for  every  farms. 
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Nor thwe stern  Area 

Comparatively  level  cropland  prevailed  on  the  \6  farms  5n  this  area.  As 
much  as  74  percent  of  the  cropland  was  classified  as  level,  while  only  18  percent 
v/as  considered  gently  rolling  and  o  percent  rolling. 

Cropland  soils  of  the  area  were  coarser  than  those  found  in  the  other 
areas.    They  belonged  to  the  Volusia  series  and  were  designated  as  29  percent 
clays  and  clay  loams,  11  perccent  silt  learns,  7  percent  sandy  loams,  and  53  per- 
cent gravelly. 

The  average  size  of  farm  was  213  acres,  but  farms  in  this  area  had  fewer 
acres  of  cropland  than  those  of  any  other  area.    Only  43  percent  of  the  total 
farm  acreage  was  cropland.    Rotation  pasture  made  up  1  percent,  13  percent  was 
permanent  plowable  pasture,  while  another  43  percent  was  nontillable  and  miscel- 
laneous. 

Average  size  of  all  farms  in  Erie  County  in  1935  was  75  acres  and  in  Craw- 
ford County  in  the  same  year  83  acres.    More  farms  in  the  two  counties  were  be- 
tween 50  and  99  acres  in  size  in  1930  than  any  other. size.    Only  1  of  the  16  farms 
studied,  however,  fell  within  this  size  group,  indicating  that,  on  the  whole,  the 
farms  studied  vrcre  above  average  in  size.    Data  on  annual  labor  requirements  of 
the  16  farms  further  substantiated  this  conclusion. 

Dairy  farming  describes  the  prevailing  type  of  agriculture  in  the  area. 

The  ratio  of  tractors  to  farms  in  the  area  was  1  to  K>  which,  when  com- 
pared with  the  ratios  of  the  other  areas  included  in  the  study,  indicates  that 
tho  concentration  of  tractors  in  this  area  was  lowest. 


USE  OF  TRACTORS 

Number  and  Kinds  of  Tractors  Used 

The  62  cooperating  farmers  used  a" total  of  74  tractors  in  performing  their 
farm  work  during  the  year.    Fifty-two  farmers  used  but  1  tractor J  eight,  2  trac- 
tors; and  two,  3  tractors. 

Nine  different  makes  of  tractors  were  represented  -  John  Deere,  McCormiek- 
Deering,  Oliver,  Allis  Chalmers,  Fordson,  VJallis,  Huber,  Caterpillar,  and  Cletrac, 
The  tractors  may  be  further  classified  as  to  type,  that  is,  whether  standard  or 
general-purpose',  y    Of  a  total  of  72  wheel  tractors,  16  were  standards  while  56 
were  general-purpose.    Five  of  the  standard  tractors  were  equipped  with  rubber 
tires  while  42  of  the  general-purpose  tractors  were  so  equipped.     Of  the  74  trac- 
tors, 2  were  of  the  track-laying  type,  , 

|  Extent  of  Tractor  Operations 

The  number  of  farm  operations  performed  by  tractors  today  is  far  greater 
than  was  imagined  possible  a  few  years  ago  by  persons  interested  in  the  general 
problem  of  the  mechanization  of  agriculture.    It  may  not  be  really  economical  for 
farmers  to  substitute  tractor  power  for  horse  power  in  the  performance  of  many^ 
of  the  jobs  around  the  farm  that  require  less  power  than  that  developed  by  their 

factors,  but  tho  fact  remains  that  they  do  make  this,  substitution  .of.  power,  

jj  A  standard  tractor  in  this  study  Is  on.  that  is  not  adapted  for  row-crop 
cultivation,  a  general-purpose  tractor  one  that  is  so  adapted. 


Little  uniformity  be 'tween" firmer s  in  the  extent  to  which  they  make  use 
of  their  tractors  was  f>-und.    The  number  of  hours  that  a  firmer  will  use  a 
tractor  during  the  course  of  a  year  depends'  up^n  the  acreage  and  kinds  of  crops 
grown,  the  adaptability  of  the  tractor  to  the  different  farm  operations ,  the 
availability  and  adaptability  of  other  power,  the  farmer's  preference  for  working 
with  mechanical  power  compared  with  horse  power ,  his  farming  practices,  the  de- 
pendence placed  upon  the  tractor  as  a  source  of  power,  that  is,  whether  the  trac- 
tor  is  kept  for  general  use  or  only  to  enable  the  "power-peaks"  of  the  farm  to  be 
handled  adequately,  the  type  of  season,  and  the  quantity  of  work  performed  off 
the  farm. 

The  average  annual  hours  that  the  16  standard  tractors  were  used  during 
1938  are  shown  in  table  2.    These  data  are  shown  by  size  of  tractor  and  by  area. 

It  was  not  possible  to  determine  the  actual  cause  for  the  variation  in 
the  annual  use  of  the  standard  tractors,  but  some  refinement  of  the  data  was  ob- 
tained by  excluding  those  tractors  that  wore  used  on  multiple-tractor  farms,  that 
is,  farms  using  more  than  one  tractor.    The  exclusion  of  those  tractors  left  a 
group  of  13  standard  tractors,  .  Five  of  them  had  a  rated  drawbar  horsepower  of  be- 
tween 5«l6  and  12,02,    They  were  used  an  average  of  215  hours  during  1933,  the 
range  in  annual  hours  of  use  being  74-  to  359.    The  tractor  that  was  used  only  74 
hours  was  on  a  farm  ".There  horses  supplied  most  of  th^  poweri  only  during  periods 
when  the  horses  could  not  get  "work  done  in  a  limited  time  was  the  tractor  used. 
If  this  tractor  were  excluded,  the  range  in  annual  hours  of  use  of  the  remaining 
4.  tractors  would  be  149  to  359* 

Six  of  the  13  standard  tractors  had  a  rated  drawbar  horsepower  of  be- 
tween 12,03  and  18,90,    They  averaged  328  hours  of  use  during  thu  year;  the  range 
in  annual  hours  of  use  being  123  to  737.     The  tractor  that  was  used  737  hours 
supplied  power  for  operating  a  feed  grinder  for  more  than  100  hours.  Excluding 
this  tractor  the  range  in  annual  hours  of  use  was  123  to  297» 

Two  of  the  standard  tractors  used  en  single-tractor  farms  were  of  a  rated 
drawbar  horsepower  of  between  18,91  n-nd  25,78,    One  was  used  529  hours  during  the 
year  while  the  other  was  operated  1,035  hours.     The  latter  tractor  'was  used  very 
little  on  the  heme  farm,  most  of  its  work  being  off  the  farm  for  road  maintenance, 
threshing,  and  silo  filling. 

The  operations  performed  by  the  standard  tractors  consisted  mainly  of  heavy 
drawbar  jobs  like  plowing,  disking,  and  harrowing,  although  one  or  more  of  the 
tractors  generally  was  used  for  some  light-draft  job,    V.hen  compared  -with  general- 
purpose  tractors  the  standard  tractors  performed  in  some  degree  the  same  jebs,  ex- 
cept those  of  operating  a  cultivator  and  a  corn  picker. 

The  average  annual  hours  of  use  for  the  56  general-purpose  tractors  are 
shown  by  size  of  tractor  and  area  in  table  3« 

Included  in  the  group  of  general-purpose  tractors  were  those  of  both  single^ 
and  -multiple-tractor  farms.    The  elimination  of  those  on  multiple-tractor  farms 
left  a  group  of  38  tractors.    Nine  of  these  were  of  a  rated  drawbar  horsepower  of 
between  5»l6  and  12,02,    The  average  annual  hours  of  use  for  the  nine  was  509* 
the  range  being  286  to  703,    The  tractor  that  was  used  for  703  hours  was  used 
300  hours  for  custom  work. 
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There  were  27  general-purpose  tractors  of  a  rated  drawbar  horsepower  of 
between  12.03  and  18,90  on  the  single-tractor  farms.  They  -..-ere  used  an  average 
of  497  hours  during  the  year.  The  range  in  hours  of  use  was  66  to  1*383 i  the 
medal  class  -  11  tractors  -  fell  between  450  and  599.9  hours.  The  tractor  that 
Inas  used  only  66  hours  during  -the  year  was  on  a  farm  where  horses  were  used  far 
lost  field  work;  grinding  food  was  the  major  job  performed  by  it.  The  one  that 
operated  1,383  hours  during  the  year  performed  nearly  one-half  its  work  off  the 
home  farm. 

Two  general-purpose  tractors  of  a  rated  drawbar  horsepower  of  between 
1S.91  and  25.78  were  used  en  single-tractor  farms.    One  was  used  LIU  hours  dur- 
ing  the  year  while  the  other  was  operated  557  hours. 

The  general-purpose  tractors,  like  the  standard  tractors,  were  used  more 
for  hoavy  drawbar  work  than  for  light  work,  although  they  were  used  more  fre- 
quently for  light  jobs  than  were  the  standard  tractors.    Except  in  the  case  of 
the  tractors  with  a  rated  drawbar  horsepower  of  between  18.91  and  25.78,  the 
general-purpose  tractors-  averaged  mere  hours  of  use  during  the  year  than  did 
standard  tractors  of  similar  drawbar  horsepower. 

The  two  track-laying  tractors  included  in  the  study  were  used  only  a 
small  number  of  hours  during  the  year.    One,  having  a  rated  drawbar  horsepower  of 
18.86,  was  operated  208  hours  on  a  multiple-tractor  farm.    The  other,  with  a 
rated  drawbar  horsepower  of  16.58,  was  operated  on  a  single-tractor  farm  for  188 
hours. 

Rates  of  Performing  Field  Operations  with  Tractors 

The  rate  at  which  field  work  is  performed  by  tractors  depends  upon  a  num- 
ber cf  factors,  one  of  which  is  the  amount  of  power  available  for  doing  the  job. 
It  was  possible  in  this  study  to  examine. the  rates  of  performing  field  operations 
Kith  reference  to  this  one  factor,  but  only  for  particular  Implements  and  for ^ 
general-purpose  tractors.    Tabic  U  presents  the  rates  of  performing  certain  field 
operations  with  general-purpose  tractors  of  twe  sizes. 

In  connection  with  the  analysis  of  rates  of  performance,  it  was  noted  that 
some  farmers  used  implements  that  did  not  make  the  most  economical  use  of  the 
power  developed.    For  instance,  a  tractor  with  sufficient  drawbar  power  to  pull 
a  three-bottom,  12-or  14-inch  plow  is  not  operated  most  economically  if  it  is 
used  to  pull  only  a  two-bottom,  12-inch  plow.    It  is  recognized  that  as  tractors 
become  worn  they  develop  less  drawbar  horsepower  than  when  new,  and  that  fre- 
quently an  implement  is  used  with  a  tractor  even  though  the  most  economical  use 
ia  not  made  of  the  power  of  the  tractor.    To  do  this  often  represents  the  best 
alternative  open  to  the  farmer.    It  is  rarely  true,  however,  that  seme  economy 

.in  farm-power  costs  cannot  be  effected  by  a  thorough  study  of  better  ways  and 

fccans  to  utilize  the  power  which  is  developed  by  the  tractor. 
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Table  4-.  -  Rates  of  performing  field  operations  with  general-purpose 

tractors  1/ 


:   '  General— purpose  tractors  of  rated 

Operation 

•       Size  of 

>           drawbar  horsepov 

rer  of  — 

>  implement 

5.16  -  12.02 

J      12.03  -  18.90 

.Acres  oer  10— hour  day. 

-Acres  per  10-hour 

Plowing 

i      1-16  inch 

»      1—18  inch  : 

5.0 

f      2-12  inch 

!  :              5.5  i 

i  5.5 

1      2—14  inch 

►           f  —J.  UUO  < 

:  •              20.0  : 

>                   i .  u 
22.0 

Harrowing  ; 

10-foot  j 

29.0 

:  35.0 

Planting 

!  2— row 

:  15.0 

:  16.0 

Cultivating 

5  2-row 

:                17.0  i 

:  19.0 

Mowing  2 

7-foot 

i                24.0  : 

:  25.0 

Binding 

7-foot 

:               16.0  : 

17.0 

Combining 

5-foot  ; 

6.5 

1/  These  rates  were  those  which  appeared  to  be  most  reasonable  after  the 
available  data  were  considered.    From  the  available  observations  there 
was  no  reason  to  believe  that  the  rates  should  bo  different  for  rubber- 
tired  tractors  as  compared  with  tractors  with  steel  wheels. 


Cost  of  Operating  Tractors 

The  total  cost  of  operating  a  tractor  may  be  divided  into  that  part 
which'  docs  not  vary  proportionately  with  the  extent  to  which  the  tractor  is 
used  -  the  fixed  costs  -  and  that  part  which  dees  vary  somewhat  proportionately 
with  the  extent  of  use  -  the  variable  costs.    Interest  en  the  capital  invested 
in  the  tractor  and  depreciation  to  a  large  extent  are  examples  of  fixed  costs * 
while  the  cost  of  fuel  and  oil  used  in  the  tractor  are  two  of  the  variable  cost 
items.    If  a  tractor  is  bought  for  cash  the  fixed  costs  during  a  portion  of  its 
useful  life  may  net  involve  large  outlays  of  money  since  many  of  them  may  be 
temporarily  deferred.    They  cannot  be  deferred  indcf intcly*  however*  and*  when 
taken  for  the  entire  life  of  the  tractor*  do  constitute  important  cash  outlays. 
Variable  cost  items  cannot  be  deferred  as  readily  during  short  periods  as  the 
fixed  cost  items. 

It  undoubtedly  seems  to  many  farmers  who  possess  complete  equity  in  their 
tractors  that  the  cost  of  using  them  in  a  given  year  is  little  more  than  the 
cash  expenditures  involved.    Actually*  however*  so  long' as  the  tractors  must  be 
replaced  when  they  are  worn  out*  and  so  long  as  alternative  uses  for  the  far- 
mers1 capital  and  labor  exist*  the  cost  of  operating  them  is  more  than  merely  <( 
the  cash  outlays  incurred. 

It  was  not  possible  to  prepare  a  good  comparison  of  the  costs  of  operating 
the  tractors  included  in  this  study  owing  to  the  inadequate  samples  that  were 
obtained  when  the  tractors  were  sorted  on  the  bases  of  type,  size,  and  kind  of 
wheels.    Some  observations*  however,  seem  pertinent. 
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When  the  cost  of  operating  the  tractors  was  computed  as  adequately  as 
possible,  a  wide  variation  in  hourly  costs  was  observed  for  tractors  of  the 
same  type,  the  same  rated  drawbar  horsepower,  and  the  same  wheel  type.    An  ex- 
treme example  of  such  variation  was  obtained  when  two  general-purpose  tractors 
of  a  rated  drawbar  horsepower  of  between  12.03  and  18.90  were  compared. 

One  of  the  tractors  was  the  one  mentioned  earlier  as  having  been  operated 
only  66  hours.    The  total  variable  cost  for  operating  it  was  $6.85  or  just 
slightly  more  than  10  cents  an  hour.    The  estimated  charge  for  interest  and  de- 
preciation amounted  to  $127.76  for  the  season,  or  01.94  an  hour.    The  sum  of 
these  costs  was  $2.04  an  hour.    This  was  the  highest  cost  per  hour  for  any  of 
the  tractors  of  this  type  and  size.     In  contrast,  a  tractor  of  the  same  type 
and  size,  but  operated  705  hours  during  the  year,  had  a  total  variable  cost  of 
%7.02  or  approximately  9-J  cents  an  hour.    Interest  and  depreciation  charges 
amounted  to  $59.76,  or  about  8§  cents  an  hour,  making  the  total  cost  an  hour 
for  the  cost  items  considered  18  cents.    Thus,  the  difference  in  hourly  costs 
for  operating  the  two  tractors  amounted  to  $1.86. 

It  is  observed  that  the  variable  costs,  when  considered  on  an  hourly 
basis,  were  little  different  for  the  two  tractors.    In  fact,  considerable  uni- 
formity in  the  hourly  variable  costs  of  all  tractors  of  the  same  type  and  size 
was  found.    Fixed  costs  account  for  the  great  difference  in  the  hourly  cost  of 
operating  the  two  tractors  -  8§  cents  as  compared  with  $1.94  -  and  are  of  most 
importance  in  explaining  variations  in  the  total  hourly  costs  of  all  tractors 
of  the  same  type* and  size.    Errors  in  the  judgment  of  farmers  relative  to  the 
probable  life  of  their  tractors  caused  a  small  part  of  the  variation  in  hourly 
fixed  costs  of  tractors  of  the  same  size  and  type,  but  the  one  important  factor 
explaining  the  variation  was  the  number  of  hours  that  a  tractor  was  used  during 
the  year.    A  tractor  that  is  used  relatively  few  hours  a  year,  such  as  the  one 
that  was  operated  only  66  hours,  has  fixed  costs  that  are  distributed  over  few 
hours  as  contrasted  to  tractors  that  arc  used  quite  extensively. 

Pointing  out  that  hourly  costs  may  be  lowered  by  operating  tractors  a 
a  large  number  of  hours  during  the  year  is  not  to  suggest  that  farmers  use  their 
tractors  for  any  type  of  miscellaneous  work  just  to  increase  the  hours  of  use. 
The  problem  is  more  fundamental  than  this  and  has  its  roots  in  the  reasoning 
whereby  tho  decision  was  reached  to  purchase  a  tractor  in  the  first  instance. 
Even  then,  it  cannot  be  said  that  tractors  be  purchased  only  when  it  can  be 
shown  that  they  are  more  economical  than  other  types  of  power.    As  economic  mo- 
tives have  their  place,  however,  it  is  well  to  remind  farmers  that  economies 
may  result  from  a* thorough  study  of  the  relative  advantages  of  using  different 
types  of  power  in  performing  their  farming  operations. 


Annual  Hours  of  Use  and  Length  of 
Life  of  Tractors 

The  length  of  life  of  a  machine  is  determined  by  the  wear  that  occurs 
irrespective  of  hew  much  the  machine  is  used,  by  the  rate  of  obsolescence,  and 
by  the  wear  and  tear  that  results  from  the  operation  of  the  machine.    The  life 
of  present  farm  tractors  is  determined  mere  by  the  third  factor  than  by  the 
other  two,  consequently,  it  would  be  expected  that  tho  estimated  useful  life  of 
tractors,  in  terms  of  years,  would  be  in  inverse  relation  to  the  extent  to  which 
the  tractors  are  used  during  the  course  of  a  year.    In  other  words,  a  tractor 
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capable ■•of  operating  a  given  number  of  hours  during  its  period  of  usefulness 
would  last  a  greater  number  of  years  if  used  but  a  few  hours  a  year  than  if 
used  a  large  number  of  hours  a  year. 

Data  for  39  general-purpose  tractors  of  a  rated  drawbar  horsepower  of 
12.03  to  18. 90  were  examined  to  observe  the  relationship  between  the  hours  that 
the  tractors  were  used  in  1938  and  bhe  estimated  useful  life  of  the  tractors  in 
years. 

The  39  tractors  were  classified  according  to  hours  used  in  1933^  and  then 
the  estimated  life  in  years  of  the  tractors  in  each  group  vns  computed  from  re- 
ports given  by  the  farmers.    A  summary  of  the  results  is  shown  in  table  5. 


Table  5*  -  Classif icition  of  tractors  by  hours  used  and 

average  life 


llumber  of 
tractors 

:    Hours  that  tractors 
were  used  in  1938 

Average  life  of 
tractors  in  years 

Number 

:                Hours  ; 

Years 

3  i 

:           0.0  -   149.9  s 

15.0 

3  s 

150.0  -  299.9 

:  11.3 

8  •  : 

300.0  -   U9. 9  • 

12.9 

13 

:        450.0  -  599.9 

:  11,2 

7  J 

60C.0  -  749-9 

:  12.3 

3  ! 

750.0  -    899.9  i 

:  U.3 

1  2 

900.0  -  1049.9  ' 

12 

0 

;      IO50.O  -  1199.9  < 

0  ! 

1200.0  -  1349.9  5 

1  5 

:       1350.0  -  1499.0  : 

10  . 

No  consistent  tendency  was  observed  for  tractors  used  a  relatively 
large  number  of  hours  in  1938  to  have  a  shorter  estimated  life  in  years  than 
tractors  used  fewer  hours.  This  is  partly  explained  by  the  fact  that  the  hours 
the  tractors  were  used  in  1938  were  not  indicative  of  the  extent  to  which  they 
are  used  normally  during  a  12-month  period.    There  was  evidence *  too*  that 
farmers  tended  to  report  the  life  of  their  tractors  as  10  years  regardless  of 
how  much  they  were  used  during  a  year.    Of  the  39  tractors*  18  were  estimated 
to  have  a  life  of  10  years*  although  the  range  in  the  1938  hours  of  use  of  the 
18  was  2S9  to  1*383.  '  This  situation  might  prevail  to  some  degree  because  of 
differences  in  the  mechanical  ability  of  the  farmers.    Some  farmers*  because 
of  their  ability  to  make . repairs  and  attend  to  minor  details*  would  be  able  to 
obtain  more  hours  of  use  from  them  in  z  10-year  period  than  would  other  farmers 
not  so  adept.    These  differences*  however*  do  not  appear  to  be  sufficient  to 
account  for  all  of  the  concentration  around  this  level  of  estimated  life. 
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THE  USE  OF  HORSES  5/' 

Extent  of  Horse  Operations 

A  few  years  ago,  a  suggestion  that  a  farm  could  be  so  completely  mechan- 
ized as  to  make  unnecessary  the  use  of  horses  would  have  been  considered  fanci- 
ful.   Today,  horseless  farms  are  realities. 

Of  the  10  farmers  who  used  the  power  cf  more  than  one  tractor  during  the 
year,  6  had  no  workstock  at  all  and  .did  not  hire  horsse  work  done.    Of  the  52 
farmers  who  used  only  one  tractor,  10  did  the  year's  farming  operations  without 
the  use  of  horses.    Two  of  the  10  farmers  had  works  bock  that  they  did  not  use. 
The  extent  to  which  workstock  was  used  on  the  single-tractor  farms  during  the 
year  is  sham  by  tables  6  and  7. 

Those  farms  which  used  horses  for  performing  farm  operations,  when  con- 
sidered collectively,  used  them  for  many  purposes,  but  the  operations  most  fre- 
quently performed  by  them  were  drilling,  planting,  cultivating,  and  haying. 


Horses  Required 

How  many  horses  are  required  in  combination  with  the  power  of  a  given 
size  and  type  of  tractor  to  perform  properly  the  farm  operations  incident  to  the 
production  of  crops  on  a  given  acreage  of  cropland?    The  opinions  of  some  far- 
mers provide  a  basis  for  answering  such  z  question*    Vslth  a  cropland  acreage  of 
between  50  and  99.9  acres  and  a  general-purpose  tractor  of  a  rated  drawbar  horse- 
power cf  between  5.16  and  12.02,  three  farmers  thought  that  they  could  get  along 
without  horses.    Five  farmers  reported  that  they  would  need  Z  horses  while 
another  thought  that  3  horses  would  be  required. 

Farmers  of  another  group  were  asked,  the  number  of  horses  which  they  con- 
sidered necessary  for  producing  cr^ps  on  a  cropland  area  of  between  50  and  99.9 
acres  if  the  power  of  the  horses  were  supplemented  by  a  general-purpose  tractor 
of  a  rated  drawbar  horsepower  :>f  between  12.05  and  18*90.    Two  of  the  group 
thought  that  they  could  perform  the  necessary  farm  operations  without  horses. 
Nine  felt,  however,  that  two  horses  Would  be  necessary,  while  two  believed  three 
to  be  necessary,  and  one  that  f<,ur  would  not  be  too  many. 

THE  USE  OF  FABM  MOTORTRUCKS 

Number  and  Kinds  of  Motortrucks  Used 

The  improvement  of  roads  and  highways  and  continued  progress  on  the  part 
of  automotive  engineers  in  designing  and  producing  motortrucks  capable  of 
greater  performance  at  lower  costs  have  made  the  motortruck  an  increasing  part 
of  the  whole  farm— power  problem. 
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The  term  "horses"  as  used  in  this  section  means  workstock  in  general  re- 
gardless of  whether  the  work  animals  were  horses  or  mules. 
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Of  the  52  farmers  having  only  one  tractor,  24  used  a  motortruck  in 
carrying  on  their  farm  operations,  while  each  of  the  10  farmers  who  used  more 
than  one  tractor  used  motortrucks,  3  using  2  motortrucks.    In  all,  there  were 
37  motortrucks  on  the  62  cooperating  farms. 

The  37  motortrucks  v/ere  of  five  different  makes,  .and  ranged  in  size  from! 
the  less  than  1-ton  panel  and  pick-up  to  the  4-ton  general-duty  type. 


Extent  of  Motortruck  Operations 

Fairly  complete  information  was  obtained  on  the  operations  of  10  of  the 
panel  and  pick-up  trucks  of  less  than  1-ton  capacity.    All  of  the  distance 
traveled  by  the  10  trucks  was  for  the  home  farms,  the  distance  traveled  during 
the  year  ranging  from  800  miles  in  one  instance  to  10,000  miles  in  the  case  of 
two.    Milk  was  a  common  product  hauled  by  the  10  trucks.    Feed  and  fertilizer 
v/ere  somewhat  less  important. 

Twelve  trucks  having  a  load  capacity  of  1  and  2  tons  were  driven  from 
a  low  of  2,000  miles  during  the  year  to  a  high  of  14,000  miles.    Of  the  12, 
2  were  driven  primarily  for  hire,  while  the  other  10  were  used  solely  for  the 
business  of  the  home  farm.    Grain,  feed,  and  fertilizer  appeared  to  be  the  pro- 
ducts most  commonly  hauled  by  these  trucks. 

Nine  trucks  of  a  capacity  of  from  3  to  /+  tons  were  driven  from  1,000  to 
18,000  miles  during  the  course  of  the  year.     The  one  driven  18,000  miles  was 
used  a  little  more  for  hire  than  for  the  home  farm,  as  it  traveled  10,000  miles 
in  performing  custom  work.    The  products  hauled  were  generally  similar  to  those 
hauled  by  the  1-  and  2-ton  trucks. 


Cost  of  Operating  Motortrucks 

The  total  cost  of  operating  a  motortruck  is  made  up  of  cost  items  that 
may  be  classified  in  the  same  manner  as  the  cost  items  that  go  to  make  up  the 
total  cost  of  operating  a  tractor,  that  is,  the  cost  items  may  be  classified  as 
fixed  and  variable,  or  as  cash  and  non-cash. 

Cost  data  we're  obtained  for  31  of  the  37  motortrucks  used  on  the  62 
farms  -  the  same  31  motortrucks  for  which  complete  information  was  obtained 
relative  to  the  extent  of  motortruck  use. 

The  10  motortrucks  of  a  capacity  of  less  than  1  ton  were  driven  an 
average  of  5>695  ™ilcs  during  1938  at  an  average  cost  per  mile  of  4.1  cents 
(table  7),    The  range  in  cost  per  mile  was  1.9  cents  to  15.7  cents.    The  motor- 
truck having  the  high  per  mile  cost  was  driven  only  800  miles.    If  this  truck  . 
were  excluded,  the  average  cost  per  mile  of  operating  the  remaining  9  an  t 
average  of  6,239  riles  during  the  year  would  bo  3.9  cents. 

The  group  of  twelve  1-  to  2-ton  motortrucks  was  driven  an  average  of 
5>833  males  at  an  average  cost  of  5.4  cents  a  mile.    The  range  in  per  mile  cost 
was  3.2  cents  to  18,3  cents.    Again  the.  truck  with  the  high  cost  per  mile  was 
driven  fewer  miles  during  the  period  (2,000  miles)  than  any  one  of  the  other 
U  of  the  same  group.    The  average  cost  of  : pcrating  the  other  11  was  5.1  cents 
a  mile. 
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The  nine  motortrucks  comprising  the  group  of  from  3-  to  4-ton  capacity 
were  driven  an  average  of  5*2?8  miles  during  the  year  at  an  average  cost  of 
6.8  cents  a  mile.    The  range  of  per  mile  cost  was  4«4  cents  to  30*3  cents  * 
with  8  of  the  9  falling  between  4.  A  and  12.0  cents.     The  motortruck  with  the 
high  per  mile  cost  was  driven  only  1*000  miles,  the  lowest  mileage  driven  by 
any  one  of  the  group. 

It  is  observed  in  table  8  that  the  fixed-cost  items  constituted  more 
than  50  percent  of  the  total  cost  of  operating  farm  motortrucks.    It  is  these 
ccsts  that  explain  the  unusually  hi?h  per  mile  cost  of  those  motortrucks  that 
were  driven  only  a  relatively  few  miles  during  the  year'*  and  it  is  because  of 
those  costs  that  fanners  should  consider  carefully  th.ir  needs  for  motor- 
trucks before  purchasing  them.    On  farms  where  there  is'  only  limited  need  for 
a  motortruck  it  may  be  found  more  economical  to  forego  its  purchase  and  to  de- 
pend upon  hiring  one  to  perform  the  necessary  hauling. 

The  cost  of  operating  the  31  motortrucks  has  been  analyzed  entirely 
upon  the  basis  of  the  number  of  miles  that  the  trucks  were  driven.    This  does 
not  represent  a. wholly  adequate  comparison  of  'the  cost  of  operating  them,  since 

.no  consideration  was  given  bo  the  Xovl  carried  by  the  trucks  -  a  factor  that 
also  affects  costs.    Lack  of  data  on  the  extent  to  which  the  trucks  wore 

.operated  in  a  loaded  condition  prevents  a  comparison  en  the  basis  of  ton-miles 
of  hauling*  but  it  is  a  comparison  that  must  not ' be  overlooked, 

ADJUSTMENTS  MADE  BY  FARMERS  IN  THE  ORGANIZATION  0?  THEIR  FARMS 
F0LL0T;VINC-  THE  SUBSTITUTION  OF  TRACTOR '  POWER  FOR  HORSE  P07JER 

It  was  pointed  out  in  the  early  pages  of  this  report  that  the  social 
and  economic  implications  of  recent  technological  developments  in  the  field  of 
farm  power  and  .equipment  were  of  less  signif icance  to  the  State  of  Pennsylvania 
than  to  seme  other  regions  of  the  country*  bub  still  worthy  of  consideration, 
jfthat  then  are  some  of  these  implications  to  this  area? 

Information  was  obtained  from  60  of  the  62  cooperating  farmers  regarding 
the  first  tractor  that  they  had  purchased.    It  was  possible  to  classify  theso 
first  tractors  only  upon  the  bases  of  type  and  number  of  plows  which  they 
pulled.    A  classification  of  them  on  these  bases'  indicated  that  the  60  farmers 
had  used  as  their  first  tractors  1  standard  one-plow,  45  standard  two-plow* 

3  general-purpose  one-plow*  and  11  general-purpose  two-plow. 

The  farmer  who  added  the  power  of  the  one-plow  standard  tractor  to  the 
supply  of  power  already  cn  his  farm  subsequently  reduced  the  number  of  his  work- 
stock  by  two  head,  but,  as  far  as  is  known,  did  net  otherwise  alter  the  organi- 
zation of  his  farm. 

Of  the  45  farmers  who  used  two-plow  standard  tractors  as  their  first 
tractors,  19  reduced  the  number  cf  works tock  maintained  en  their  farms  following 
the  introduction  of  the  tractors  to  the  farm  enterprises.    Of  these  19  farmers* 

4  reduced  by  two  head  the  number  of  workstock  which  were  kept  on  their  indi- 
vidual farms,  but  added  dairy  cows  to  the  farm  enterprise  to  utilize  the  feed 
and  pasture  released  from  use  as  horse  feed.    None  of  the  4  farmers  altered  the 
acreage  of  cropland  on  the  farm  following  the  introduction  of  the  tractor.  One 
cf  the  19  farmers  reduced  his  -..-crkstcck  numbers  by  one  head*  did  not  increase 


-  20  - 


Table  8.  -  Gcst  Df  operating  farm  motortrucks  on 
Pennsylvania  farms j  1938 


C v  acity 

of 

truck  

I  ten 

i    Un-ler  .1  ton  

1-2  ton 

 ! 

3-4  ten 

Number  of  trucks  ; 

10  ; 

12  • 

9 

Miles  driven  1938 

f  5.695 

1             c  ev 

f  5.27S 

Cost  per  mile  -  cents 

.041  j 

.054 

:  .068 

Cost  items  : 

;  Dollars 

Percent  . 

.  Dollars 

.  rC 

;rcent 

:  Dollars 

:  Pc 

jrcent 

Ft  xtjfl  finsts  ■ 

X     ml*  fli*-  ■*  ^          \-*         O  \J  O  ' 

Depreciation  J 

Yu.90. 

33.1  ■ 

122.50 

38.6 

118. 78 

32.7 

Interest 

;     15. SI; 

0.8 

:     26. 18 

8.2 

32. 84 

9.1 

license  i 

19.75 

:        8.5  J 

:  32.67 

10.3 

:  42.67 

11.8 

Insurance  « 

:  13.72; 

5.9 

:  22.75 

7.2 

:  16.06 

4.4 

Total 

126.18. 

54.3 

:  20/+.10 

:  210.35- 

53.0 

WflT1"!  Q  nl                    i"*  T  C  ' 

V  d.1  J.cl.  L).l..ti    UL'jI/ij  < 

Gasoline 

:  61.52: 

26.5 

,  76.72: 

24.2 

:  96.32 

26.5 

Motor  oil  : 

'5.26: 

2.3  ! 

4.87. 

1.5 

7.58. 

2.1 

Repairs  i 

39.3S 

t  16.9 

:  31.59: 

10.0 

:  48.69: 

13.4 

Total  : 

106.16. 

L  te»rU 

113. 18: 

35.7  • 

152.59. 

42.0 

Total  : 

•  232.3/+. 

100.0 

:  317.28. 

100. 0 

:  362.94: 

100.0 
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his  numbers  of  livestock  other  than  workstock,  but,  did  increase  the  acreage  of 
his  cropland  by  20  acres.    The  rer.iai.ain-  14  farmers  reduced  the  number  of  work- 
stock  kept  per  farm  from  two  to  four  head  -  only  2  reduced  the  number  by  more 
than  two  head  -  but  made  no  other  significant  changes  in  the  organization  of 
their  farms. 

The  26  other  farmers  who  used  a  two-plow  standard  tractor  as  their  first 
trnctor  did  not  decrease  the  number  of  their  workstock  following  the  addition 
of  the  tractor  to  the  farms.    Of  these  2b  farmers,  2/+  made  no  important  change 
in  the  organizations  of  their  farms  after  securing  their  first  tractor,  while ^ 
two,  though  they  did  not  decrease  their  numbers  of  workstock  nor  increase  their 
numbers  of  livestock  other  than  workstock,  did  increase  th  ir  cropland  acreages 
by  14  acres  in  one  instance  and  20  acres  in  another. 

The  three  farmers  who  used  as  their  first  tractors  the  one-plow  general- 
purpose  reduced  th^ir  numbers  of  workstock  subsequent  to  obtaining  the  tractors. 
On-  of  the  three  decreased  his  workstock  by  four  head,  increased  his  cropland 
acre-ge  bv  25  acres,  and  added  10  cows  to  the  number  already  en  the  farm.  Each 
of  the  ether  two  farmers  decreased  his  workstock  by  two  head,  one  made  no  other 
change  in  the  organization  of  his  farm,  while  the  other  added  10  acres  to  his 
cropland  acreage. 

Of  the  11  farmers  who  used  two-plow  general-purpose  tractors  as  their 
first  tractors,  4  did  not  decrease  their  numbers  of  workstock  following  the  in- 
corporation of  the  tractors  into  the  organisations  of  their  farms,  although  2 
of  the  4  increased  their  numbers  of  livestock  other  than  workstock  ana  increased 
their  acreages  of  cropland.    One  of  the  2  increased  his  cow  numbers  by  8  head 
and  his  cropland  acreage  by  17  acres,  while  the  other  added  7  cows  and  30  acres 
of  cropland.    The  remaining  7  farmers  reduced  workstock  numbers  following  the_ 
introduction  of  the  tractors  on  their  farms.    Three  of  the  7  made  no  changes  in 
the^r  farm  organizations  except  to  reduce  workstock  numbers,  1  increased  his 
acreage  of  cropland  in  addition  to  decreasing  workstock  numbers,  while  3  in- 
creased their  numbers  of  other  livestock  as  they  decreased  their  workstock 
numbers. 

If  .-no  were  tc  hazard  a  generalization  from  the  above  analysis  it  would 
be  that  from  one-half  to  two-thirds  of  the  farmers  of  Pennsylvania  on  farms  com- 
parable tc  those  studied,  who  obtain  as  their  first  tractors  those  of  an  approxi- 
mate rated  drawbar  horsepower  of  from  8  to  16,  subsequently  will  reduce  their 
numbers  of  workstock.    The  reduction  will  amount  to  about  two  head  of  -orkstock 
per  farm.    The  -ne-third  to  one-half  of  the  farmers  who  do  not  reduce  their 
numbers  of  workstock  will,  in  the  main,  not  make  other  changes  in  the  organiza- 
tions of  their  farms,  whereas  a  significant  number  of  those  farmers  who  do  re- 
duce their  workstock  numbers  will  also  increase  their  acreages  of  cropland 
and/or  increase  their  numbers  of  livestock  other  than  workstock. 

Sufficiently  complete  data  were  net  i-btainod  to  enable  one  to  draw  de- 
finite conclusions  concerning  the  effects  which  the  use  of  tractors  has  upon 
the  quantity  of  labor  us  id  on  Pennsylvania  farms.    X  tendency  was  noted,  how- 
ever,  for  those  farmers  whe  reduced  their  workstock  numbers  subsequent  to  obtain- 
ing a  tractor  to  also  decrease  tho  quantity  of  labor  use.',  on  the  farms  to  a  much 
greater  degree  than  did  those  farmers  who  did  not  reduce  their  workstock  numbers. 
This  suggests  that  those  farmers  who  reduced  their  workstock  numbers  were  more 
alert  in  making  adjustments  in  their  fan.:  organizations  following  the  purchase 
of  a  tractor  than  were  these  farmers  who  did  not  reduce  their  workstock  numbers. 


